Characterization of a protein C activator from Agkistrodon contortrix contortrix venom.
The protease from Southern Copperhead venom that activates protein C was purified to homogeneity by sulfopropyl (SP)-Sephadex C-50 ion-exchange chromatography, Sephadex G-150 gel filtration, and Mono-S fast protein liquid chromatography. The purified enzyme is a glycoprotein containing 16% carbohydrate, and migrated as a single band in sodium dodecyl sulfate-polyacrylamide gel electrophoresis with an apparent molecular mass of 40,000 kDa. The enzyme is composed of a single polypeptide chain possessing an NH2-terminal sequence of Val-Ile-Gly-Gly-Asp-Glu-Cys-Asn-Ile-Asn-Glu-His. The purified venom protein C activator hydrolyzed several tripeptide p-nitroanilides. The amidolytic and proteolytic activities of the enzyme were readily inhibited by phenylmethanesulfonyl fluoride, p-amidinophenylmethanesulfonyl fluoride, chloromethyl ketones, and human antithrombin III. Covalent binding of diisopropyl fluorophosphate to the enzyme was confirmed using a tritium-labeled preparation of the inhibitor. The venom protease readily activated human and bovine protein C at 1:1000 enzyme:substrate weight ratio. The protease also cleaved human prothrombin, factor X, factor IX, factor VII, and fibrinogen. Prothrombin coagulant activity decreased upon incubation with the venom protease, and the rate of this reaction was reduced in the presence of calcium. Factor X and factor IX coagulant activity increased upon incubation with the venom protease in the presence of calcium, and decreased in the absence of calcium. Human factor VII clotting activity decreased slightly upon incubation with the venom protease. Although the venom protease did not clot human fibrinogen, it nonetheless cleaved the A alpha chain of fibrinogen, and this cleavage appeared to be associated with a measurable increase in the clottability of the protease-treated fibrinogen by thrombin. These data demonstrate that the protein C activator from Southern Copperhead venom is a typical serine protease with a relatively broad specificity.